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Abstract

Developing and/or tailoring psychological interventions to align with patient preferences is a
critical component of patient-centered care and has the potential to improve patient engagement
and treatment outcomes. Discrete choice experiments (DCES) are a quantitative method of
assessing patient preferences that offer numerous strengths (i.e., ability to account for trade-offs),
but are not routinely incorporated into health psychology coursework, likely leaving many
unaware of the potential benefits of this methodology. To highlight the potential applications of
DCEs within health psychology, this systematic review synthesizes previous efforts to utilize
DCEs to inform the design of patient-centered psychological care, defined as interventions
targeting psychological (e.g., depression, anxiety) or behavioral health (e.g., pain management,
adherence) concerns. Literature searches were conducted in March 2017 and November 2019 for
articles reporting on DCEs using the terms “discrete choice,” “conjoint,” or “stated preference.”
Thirty-nine articles met all inclusion criteria and used DCEs to understand patient preferences
regarding psychosocial clinical services (n= 12), lifestyle behavior change interventions (n= 11),
HIV prevention and/or intervention services (n= 10), disease self-management programs (7= 4),
or other interventions (n7= 2). Clinical implications as well as limitations and directions for future
research are discussed.
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Since being included as one of the six aims for high-quality healthcare in the Institute of
Medicine (IOM) report Crossing the Quality Chasm, patient-centered care has received
significant and growing attention, with references in PubMed-indexed articles increasing by
475% since 2001 (Committee on Quality of Health Care in America and Institute of
Medicine, 2001; Epstein, Fiscella, Lesser, & Stange, 2010). Per the IOM, patient-centered
care refers to “care that is respectful of and responsive to individual patient preferences,
needs, and values” (page 6) (Committee on Quality of Health Care in America and Institute
of Medicine, 2001). Patient-centered psychological care aligns with medical ethical
principles, has been linked to improved patient engagement (Crits-Christoph, Gallop, Diehl,
Yin, & Gibbons, 2017; Swift, Callahan, Cooper, & Parkin, 2018; Swift, Callahan, &
Vollmer, 2011) and treatment-related outcomes (Swift et al., 2011; Swift et al., 2018), and
holds promise as a means of improving the value of health care (Benning, Kimman, Dirksen,
Boersma, & Dellaert, 2012; Epstein et al., 2010).

Patient-centered care requires providers who are “receptive and responsive” to the
preferences, needs, and values of the patient and family (page 1492) (Epstein et al., 2010).
Thus, a critical first step in providing patient-centered psychological care is to develop
interventions that align with patient and family preferences (Fraenkel, 2013). To date, patient
preferences for psychological care have primarily been assessed using qualitative methods or
quantitative measures of beliefs, acceptability, or attitudes (Frewer, Salter, & Lambert,
2001). These strategies provide some insight into desirable intervention characteristics, but
do not assess the relative importance of each characteristic (e.g., “Is the intervention setting,
duration, or frequency most important?”) or the degree to which patients would be willing to
trade-off one characteristic for another (e.g., “Would patients be willing to receive care via
telehealth as opposed to in-person if it reduced their wait time?”). Without this information,
psychologists have limited guidance on how best to design care that aligns with patient and
family preferences.

One patient preference assessment method that can answer these questions is a discrete
choice experiment (DCE) (Bridges, Onukwugha, Johnson, & Hauber, 2007). DCEs
originated in mathematical psychology and are grounded in random utility theory (Lancsar
& Louviere, 2008). Random utility theory posits that individuals choose (or prefer) options
whose characteristics maximize their utility or provide the greatest value (Thurstone, 1927).
Patient preferences, thus, can be quantified as the degree to which each intervention
characteristic influences an individual’s intervention choice. To elicit this information, DCEs
ask individuals to complete a series of hypothetical choice tasks. In each choice task, the
individual is asked to select their preferred option from two or more alternatives (e.g.,
psychological interventions) with differing intervention characteristics.

For example, assume a health psychologist is designing an intervention to promote physical
activity among college students. The psychologist has selected three behavior change
techniques (BCTSs) to deliver as part of the intervention: “provide information on
consequences”, “provide information about behavior-health link”, and “use follow-up
prompts” (Michie, Abraham, Whittington, McAteer, & Gupta, 2009). The psychologist now
wants to develop an intervention package that delivers these BCTs in a manner that aligns
with the preferences of college students. To inform the intervention design, the psychologist
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could use a DCE to ask: “Which intervention characteristics impact the preferences of
college students for a physical activity intervention?”

Developing a DCE to answer a research question such as the one above begins by
identifying intervention characteristics or “attributes” (e.g., intervention frequency) likely to
impact a patient’s choice (Lancsar & Louviere, 2008). Attributes can be identified using
qualitative research, literature reviews, and/or professional recommendations (Coast et al.,
2011; Lancsar & Louviere, 2008). While the list of attributes need not encompass all
possible intervention characteristics, the selected attributes should be important to patients
and able to be modified independently (without altering another attribute) (Ryan, Gerard, &
Amaya-Amaya, 2008).

For illustrative purposes, assume that four characteristics were identified as likely to
influence a student’s choice of a physical activity intervention: intervention delivery format,
intervention setting, prompt frequency, and prompt modality. Creating a DCE with these
four attributes (as depicted in Figure 1) allows several questions to be explored. Specifically,
including the first two attributes (intervention delivery format and intervention setting) could
elucidate how college students would prefer to receive psychoeducational intervention
content (i.e., first two BCTs: information about consequences and information about the
health-behavior link). Including the prompt frequency and prompt modality attributes could
identify the manner of implementing the third BCT (use follow-up prompts) that aligns with
students’ preferences.

After attributes are selected, levels, or potential attribute values, are defined. As with
attributes, levels can be developed using qualitative research, literature reviews, and/or
professional recommendations (Coast et al., 2011; Lancsar & Louviere, 2008). There is no
rule for the number of levels as the goal is to represent real-world choices (Bridges et al.,
2011). In practice, the number of levels is typically between two and five. More levels may
be included for attributes such as cost. Depending on the question of interest, attribute levels
may include available or hypothetical/not yet available clinical practices (Lancsar &
Louviere, 2008). For example, assume the psychologist can deliver interventions in an
individual or group format but does not have telehealth capabilities. The psychologist could
select the levels “one-on-one” or “in a group with other students” for the attribute
“intervention delivery format” to understand which of these two currently available delivery
formats students prefer. Selecting the levels “in-person” and “through videoconferencing”
for the “intervention setting” attribute could help the psychologist determine if adding
telehealth services may increase the uptake of the physical activity program.

Following the selection of attributes and levels, an experimental design is used to generate a
series of “choice tasks” (see Johnson et al., 2013). In each choice task, two or more options
(hypothetical interventions) are presented. An “opt-out” or “none” option may also be
included (see Johnson et al., 2013). While some studies generate every possible combination
of levels and present each of these options in a choice task, this full factorial design typically
results in a DCE with a large and unfeasible number of choice tasks. Instead, an
experimental design (fractional factorial design) is generally used to generate a subset of
choice tasks that maximizes statistical and response efficiency (Johnson et al., 2013). When
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the DCE includes a large number of attributes, partial profile designs in which each option is
described by a subset of attributes can also be used (see Chrzan, 2010).

Figure 1 includes a sample choice task for the hypothetical example. In this choice task, two
options are presented as well as a “none” option. Each option is described in terms of the
four attributes (intervention delivery format, intervention setting, prompt frequency, and
prompt modality). In this example, the levels for Options A and B differ on all four attributes
(e.g., Option A is delivered one-on-one while Option B is delivered in a group format).

When completing a choice task, individuals are asked to consider all levels and weigh the
pros and cons of each option. In most instances, no option will include all of an individual’s
preferred levels. For example, a student completing the choice task in Figure 1 may prefer a
one-on-one format (Option A) held through video conferencing (Option B) with monthly
(Option A) follow-ups via phone (Option B). Thus, determining their preferred intervention
requires the student to weigh the relative importance of each attribute/level. Because DCEs
require individuals to make trade-offs like these, the cognitive heuristics that simplify real-
world decision-making are activated, resulting in responses that more accurately predict
actual behavior than alternative preference elicitation methods (e.g., Likert-type scales)
(Cunningham et al., 2008; Phillips, Johnson, & Maddala, 2002).

DCE responses can be analyzed individually or at a population-level to identify the
intervention characteristics preferred by a patient or population, respectively (Hauber et al.,
2016; Powell et al., 2017). When DCE results are analyzed using a conditional logit model,
a coefficient, standard error, #value, and pvalue are generated for each attribute and level
(Hauber et al., 2016). Higher coefficients represent a more preferred attribute/level and
comparing each coefficient elucidates the relative importance of each attribute/level. Unlike
other measures of preferences, DCEs can also predict trade-offs patients would be willing to
make (see Hauber et al., 2016). Data from the hypothetical DCE, thus, could answer
questions such as “What is more important - the frequency or modality of follow-up
prompts?” and “Would students be willing to receive more frequent follow-up prompts if
they were delivered via text instead of via phone?”

DCEs have the potential to transform patient-centered psychological intervention
development efforts and are increasingly being used to design health care services and
products that align with patient preferences (Reed & Lavezzari, 2016). Since formally
integrating patient preference information in their premarket approval and de novo
classification decisions for medical products, the United States Food and Drug
Administration (FDA) has endorsed DCEs as the “favored” method for assessing patient
preferences (Johnson & Zhou, 2016; US Food and Drug Administration, 2016; Vass &
Payne, 2017). Specifically, developers may use DCEs to understand the relative importance
of medical product attributes (e.g., effectiveness, safety, and effect duration) and develop
products that align with these preferences (US Food and Drug Administration, 2016). Once
a product is developed, DCEs can be used to understand patients’ willingness to accept the
product’s benefit-risk profile and developers may submit this data for consideration as part
of the review (US Food and Drug Administration, 2016). As an example, the FDA’s Center
for Devices and Radiological Health sponsored a study in which a DCE was used to quantify
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the relative importance of eight weight-loss device attributes among adults with obesity (Ho
et al., 2015; Johnson & Zhou, 2016). These data informed the creation of a decision-aid
calculator which FDA reviewers can use to evaluate the degree to which new products align
with the preferences of adults with obesity. In 2015, after using the decision-aid calculator,
the FDA approved EnteroMedics’ Maestro Rechargeable System due, in part, to the fact that
the device aligned with patient preferences elicited via the DCE (Johnson & Zhou, 2016).
Data derived from DCEs also play a significant role in health care decision making across
Europe and the ongoing PREFER project is developing best-practice recommendations for
using DCEs and other patient preference elicitation methods to inform health care decision
making and regulation (Muhlbacher, Juhnke, Beyer, & Garner, 2016).

Applications of DCEs to health care and health economics such as those detailed above have
been summarized in previous reviews (Clark, Determann, Petrou, Moro, & de Bekker-Grob,
2014; Ryan & Gerard, 2003). Means by which DCEs can inform the design of patient-
centered interventions delivered by psychologists, however, have not yet been articulated. As
psychology training does not routinely include instruction in DCEs, this gap may prevent
health psychologists from capitalizing on the advantages of DCEs. The purpose of this
manuscript is to summarize the applications of DCEs to patient-centered psychological care
development by conducting the first systematic review of studies using DCEs to understand
patient preferences regarding interventions targeting psychological (e.g., depression,
anxiety) or behavioral health (e.g., pain management, adherence) concerns. Future directions
and relevant resources are also discussed.

Methods and results are reported in accordance with the Preferred Reporting Items for
Systematic reviews and Meta-Analyses (PRISMA) guidelines (Moher, Liberati, Tetzlaff,
Altman, & The, 2009). In March 2017, PubMed (i.e., MEDLINE), Academic Search
Complete, PsycINFO, CINAHL, and SocINDEX databases were searched for articles
reporting on DCEs using the terms “discrete choice” or “conjoint.” As DCEs are a type of
stated preference method, the term “stated preference” was also included (Louviere, Flynn,
& Carson, 2010). No restrictions were placed on publication language or date. An additional
search was conducted in November 2019 to identify relevant manuscripts published since
the original search.

Following the removal of duplicates, all records were screened by the first author and
articles published in a language other than English, applying a DCE to a question unrelated
to psychology (e.g., drug development), and/or including a systematic review were excluded.
The full text articles for the remaining records were obtained and assessed for adherence to
inclusion criteria as summarized below. Although discrete choice experiments are
considered to be a stated preference method, the focus of this review was on DCEs and
manuscripts including other stated preference methods (e.g., best-worst scaling exercise)
were excluded. In addition, manuscripts describing the use of a DCE without mention of the
implications for behavioral or psychological intervention development (e.g., DCE to
evaluate preferences for non-modifiable flu vaccine attributes [effectiveness, side effects,
duration, absorption time], de Bekker-Grob et al., 2018) were excluded. Finally, manuscripts

Health Psychol Rev. Author manuscript; available in PMC 2022 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

McGrady et al.

Page 6

of a format other than an original research article (e.g., study protocols) were excluded. Data
regarding the study sample, type of intervention, DCE design, DCE administration, DCE
analysis, and study results were extracted by the first author using a standardized data
collection form. Data were checked for accuracy by a second individual and discrepancies
were resolved via discussion and consultation with the original article.

Consideration of Key Criteria.

Results

To guide good DCE research practices, the International Society for Pharmacoeconomics
and Outcomes Research (ISPOR) Good Research Practices for Conjoint Analysis Task
Force created a checklist of 10 items (each with three sub-domains) that should be
considered during the development, analysis, and publication of DCEs (Bridges et al., 2011).
Because the field of stated preference assessment methods is rapidly evolving and there
remain many unanswered questions regarding “best” practices, the checklist evaluates the
degree to which studies consider multiple important issues rather than degree to which
studies adhere to specific research practices (Bridges et al., 2011). The first author rated the
degree to which each article reported on the sub-domains of all 10 items as “no sub-domains
addressed,” “some sub-domains addressed,” or “all sub-domains addressed.”

The Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) four-
phase flow diagram is included in Figure 2 (Moher et al., 2009). The searches resulted in
13,178 records (first search = 11,501; second search = 1,677) representing 10,890 unique
articles. Of the 10,890 unique articles, 180 were published in English and mentioned the
assessment of patient preferences. A total of 141 articles did not meet at least one of the
inclusion criteria (DCE [n = 38], DCE informing psychological intervention [#7= 92], and
original research article [# = 11]) and were excluded, resulting in a final sample of 39
articles.

In the 39 articles meeting inclusion criteria, DCEs were used to understand patient
preferences for lifestyle behavior change interventions (i.e., physical activity, dietary
modifications, smoking cessation) (n= 11), disease self-management programs (7= 4), HIV
prevention and/or intervention services (7= 10), psychosocial clinical services (n=12), or
other interventions (7= 2). Article characteristics are summarized in Table 1. Of the 39
articles, 30 used DCEs to identify intervention attributes and levels preferred by a given
population. In two of these 30 articles and nine additional articles, DCE data were analyzed
using latent class analysis to identify groups of patients with similar preferences.

DCEs ldentifying Preferred Intervention Attributes and Level

In the 30 articles using DCEs to identify intervention attributes and levels preferred by a
given population, DCEs were used to understand preferences related to lifestyle behavior
change interventions (n7=11), disease self-management programs (7= 4), HIV prevention
and/or intervention services (1= 8), psychosocial clinical services (7= 5), or other
interventions (77 = 2). By identifying the attributes and levels most preferred by a given
population (see Supplemental Table 1), each manuscript was able to conclude with
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recommendations regarding intervention content and format that most closely aligns with
patient preferences.

Lifestyle behavior change interventions.—Eleven articles used DCEs to understand
preferences related to lifestyle behavior change interventions among adults surveyed in the
United States (n7= 3), the Netherlands (7= 2), Australia (7= 1), Germany (s7= 1), Northern
Ireland (7= 1), Singapore (1= 1), Sweden (n7= 1), and the United Kingdom (7= 1). Ten
studies assessed preferences for interventions targeting adults, with three studies including
adults with type 2 diabetes (Molema et al., 2019; Ramirez, Shinyi, Beale, & Wu, 2016;
Veldwijk et al., 2013), one including adults with symptoms of metabolic syndrome (Owen,
Pettman, Haas, Viney, & Misan, 2010), one including adults with low back pain (Aboagye et
al., 2017), one including adults post-stroke (Geidl, Knocke, Schupp, & Pfeifer, 2018), one
including adults who planned to quit smoking (Katz et al., 2019), and three including
generally healthy adults (Farooqui, Tan, Bilger, & Finkelstein, 2014; Grisolia, Longo, Boeri,
Hutchinson, & Kee, 2013; Promberger, Dolan, & Marteau, 2012). Wright et al. (2019)
assessed parent preferences for incentives to promote participation in a family-based weight
management intervention for children (ages 6-17) with obesity.

While the specific attributes included in each DCE differed by study, the preference weights
for intervention dose (/7= 6 articles), intervention efficacy (7= 4), and incentive type or
value (n7=4) were significant in multiple studies and these attributes may be particularly
relevant in adults’ decisions to pursue lifestyle behavior change interventions (Supplemental
Table 1). By calculating marginal willingness-to-pay, a measure of the amount of out-of-
pocket costs that a potential patient would be willing to pay for a change in an attribute level,
Veldwijk et al. (2013) used DCE data to quantify the importance of intervention efficacy.
Specifically, Veldwijk et al. (2013) found that adults with type 2 diabetes in the Netherlands
were willing to pay €96.8 per year for 10 kg anticipated weight loss. The types of preferred
incentives differed by groups, with adults in Singapore preferring cash to vouchers for
participation in a physical activity intervention (Farooqui et al., 2014) and adults in the
United Kingdom preferring grocery vouchers to cash incentives for a weight-loss
intervention (Promberger et al., 2012). This difference between populations highlights the
utility of DCEs in developing interventions to match the specific preferences of a given
population.

In addition to understanding the intervention characteristics preferred by individuals
considering lifestyle behavior change interventions, DCEs can be used to assess changes in
preferences over time. Owen et al. (2010) administered a DCE to adults with symptoms of
metabolic syndrome throughout their participation in a community-based trial of a lifestyle
intervention. Patient preferences changed over time, with cost emerging as a significant
attribute at subsequent assessment points (but not baseline). This finding suggests that
engaging individuals throughout an intervention may require attention to different attributes
(e.g., cost) than those relevant at enrollment. In addition, as the significant attributes differed
based on an individual’s weight loss during the intervention, findings such as these may
begin to illuminate how intervention components could be modified in response to treatment
success.
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Disease self-management programs.—Four studies used DCESs to understand
preferences of adults with epilepsy (n7= 1), chronic pain or breathlessness (n7= 1), Type 2
diabetes (7= 1), or Type 1 diabetes (n7= 1) for disease self-management programs in Europe
(Atkinson-Clark, Charokopou, van Osselaer, Hiligsmann, 2018; Burton et al., 2017;
Hertroijs et al., 2019; McMorrow et al., 2018). Each article included different attributes, but
cost (7= 3), program content (s7= 3), and provider type (n= 3) significantly influenced
patient’s preferences for disease self-management programs in multiple populations
(Supplemental Table 1). With an understanding of significant attributes, these teams are now
equipped with information to design self-management programs that align with the
preferences of their patient populations.

HIV prevention and/or intervention services.—The eight studies using DCEs to
understand patient preferences for HIV prevention and/or intervention services included
adolescents and/or adults in Kenya (7= 2), South Africa (n=2), Zambia (7= 2), Malawi (n
= 1), and Tanzania (n = 1). Five studies included an attribute representing counseling
availability and/or format (Supplemental Table 1). In each of these studies, the counseling
attribute was significant, with adolescents and young adults preferring HIV prevention
and/or intervention services including counseling for patients and/or their partners (Eshun-
Wilson et al., 2019; Strauss et al., 2018a; Strauss et al., 2018b; Terris-Prestholt et al., 2019;
Zanolini et al., 2018). Once counseling is identified as a preferred component of HIV
prevention and/or intervention, DCEs can also be used to understand preferences for
counseling content. In studies of adults (Kim et al., 2018) and pregnant women with HIV
(Kim et al., 2019), Kim and colleagues used DCEs to identify factors likely to motivate
adherence to preventative therapy. Attributes related to transmission prevention and impact
on family were significant in both studies, suggesting that health promotion messages
focusing on these benefits align with patients’ preferences and ultimately have the potential
to increase medication adherence (Kim et al., 2018; Kim et al., 2019).

Psychosocial clinical services.—Five studies used DCEs to understand patient
preferences for psychosocial clinical services. Goodall et al. (2012) administered a DCE to
adolescents and young adults with cancer or a blood disorder and their caregivers to
determine the preferred features of psychosocial support services. Not all attributes included
in the DCE were significant, with adolescents and young adults and their caregivers
preferring psychosocial services including patient emotional support, family emotional
support, work/study support, and financial support, but not spiritual support and/or cultural/
ethnic support (Goodall, King, Ewing, Smith, & Kenny, 2012). Based on this information,
Goodall et al. (2012) were able to prioritize the allocation of limited resources to meet the
most pressing psychosocial needs of their patients. While Goodall et al. (2012) used a DCE
to understand patient preferences for psychosocial clinical service content, the other four
DCEs examined patient preferences for the logistical and structural features of care. The
significant attributes in these DCEs including low-income Hispanic families (n= 1)
(Herman et al., 2016) or adults with depression and/or anxiety (77 = 3) (Lokkerbol et al.,
2019a; Lokkerbol et al., 2019b; Muntingh et al., 2019) represent aspects of psychosocial
clinical service format (e.g., digitization), location, frequency, and duration that can be
modified to align with patient preferences.
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Other services.—The remaining two studies applied DCEs to other interventions. To
inform the development of an appointment reminder system to increase patient attendance,
Crutchfield et al. (2017) administered a DCE to adults in the United States. Patients in this
study preferred a single reminder via email, phone, or text that arrives within 14 days of the
scheduled appointment and includes information about the location. Yi and colleagues
(2011) administered a DCE to adults with chronic low back pain in Scotland and determined
that patients preferred individual or small group pain management programs that are
delivered less frequently but for a longer duration and in a location closer to home.

DCEs Identifying Groups of Patients with Similar Preferences

Eleven articles, including two articles using DCEs to identify preferred intervention
attributes and levels (Burton et al., 2017; Katz et al., 2019), analyzed DCE data using latent
class analysis to identify groups of patients with similar preferences (Hauber et al., 2016;
Zhou, Thayer, & Bridges, 2018) (see Supplemental Table 2).

Psychosocial clinical services.—The majority of these articles (7= 7) used a DCE to
identify groups of patients, family members, and/or mental health professionals with similar
preferences for psychosocial clinical services. For example, Becker et al. (2016) used a DCE
to determine groups of patients, family members, and mental health professionals with
similar preferences for early intervention services for patients with a psychiatric illness.
Results indicated a two class solution, suggesting that patients could be categorized into one
of two groups based on their preferences (Becker et al., 2016). Of note, the three most
important attributes differed across groups with no overlap. The preferred attributes and
levels of the first group (43% of sample) indicated that these patients would be most
interested in face-to-face evidence-based early intervention services provided by
psychiatrists or psychologists. In the second group, the method of service delivery (face-to-
face versus phone, etc.), evidence-base of the intervention content, and training level of the
provider were less important. Instead, this group (57% of sample) preferred a service with
minimal wait times that accepted self-referrals or walk-in patients and involved families in
treatment as appropriate. These findings suggest that teams developing early intervention
services should consider providing multiple treatment options to ensure services align with
the preferences of different subgroups of patients.

Once patient groups are identified using latent class models, it is possible to simulate the
uptake of various treatment packages. In a study of the interim service preferences of parents
waiting for mental health treatment for their children, Cunningham et al. (2013) found four
groups of parents with similar preferences. Based on the attributes preferred by each group,
Cunningham et al. (2013) created four hypothetical interim service options: group parenting,
telephone-supported parenting, internet parenting, and wait list as usual. Randomized First
Choice simulation was then used to generate the probability that each parent would select
each of the four interim service options. This was completed by combining the results of
200,000 simulations in which choice probabilities were computed following the addition of
random variance (Orme & Huber, 2000). Simulation results suggested that most parents
would prefer group parenting (42%) followed by telephone-supported parenting (41%),
internet parenting (14%), and wait list (3%). Simulations like these are useful as they can
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elucidate the potential implications of offering various combinations of treatment packages
when data on actual/observed choices are not available. Similar efforts were undertaken in
five other articles to simulate the uptake of various information programs for parents of
children with mental health problems (Cunningham et al., 2008), programs for parents
awaiting mental health treatment for their child (Cunningham et al., 2015), informational
strategies describing mental health services (Cunningham et al., 2014), mental health
services for university students (Cunningham et al., 2017), and efforts to sustain engagement
in early intervention mental health treatment (Becker et al., 2019).

Lifestyle behavior change interventions and disease self-management
programs.—In addition to using DCEs to identify preferred intervention attributes and
levels, Burton et al. (2017) and Katz et al. (2019) used DCEs to identify groups of patients
with similar preferences for self-management programs and smoking cessation counseling,
respectively. Analyzing DCE data using both of these methods enabled the authors to
understand patient preferences at the group level while also identifying clusters of patients
with a unique preference “phenotype” (Katz et al., 2019).

HIV prevention and/or intervention services.—Two articles administered the same
DCE to men in Ukraine (Dubov, Fraenkel, Yorick, Ogunbajo, & Altice, 2018) and the
United States (Dubov, Ogunbajo, Altice, & Fraenkel, 2019) who were HIV negative and
engaged in sexual contact with other men to identify groups with similar preferences for pre-
exposure prophylaxis (PrEP) programs. While each latent class analysis identified five
distinct segments of patients with similar preferences, only two of the five segments were
similar in both studies. The majority of men from Ukraine fell into a group whose
preferences did not align with those of any of the groups of men from the United States
(Dubov et al., 2018; Dubov et al., 2019).

Consideration of Key Criteria

The degree to which each study considered the key criteria in DCE development, analysis,
and reporting as defined by the International Society for Pharmacoeconomics and Outcomes
Research are presented in Supplemental Table 3. All studies (n7= 39, 100%) adequately
addressed criteria relevant to the research question, preference elicitation, results and
conclusions, and study presentation. The majority of studies (7= 26, 67%) adequately
detailed their use of qualitative methods, literature reviews, or other scientific evidence to
develop and provide justification for DCE attributes and levels (checklist item 2). For items
related to DCE construction and study design (checklist items 3, 4, 6), themes in reporting
emerged across studies. Specifically, many studies did not provide information on their
choice task option selection (checklist item 3), experimental design evaluation (checklist
item 4), and/or DCE instructions and descriptions provided to participants (checklist item 6).
All 21 articles with insufficient information regarding data collection (checklist item 7) did
not provide a sample size justification and all 25 articles with insufficient information
regarding statistical analysis (checklist item 8) did not report on the examinations of DCE
quality (e.g., reliability, validity, rationality).
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Discussion

This systematic review identified 39 articles which used DCEs to inform the development of
patient-centered interventions. Together, these articles not only enhance our understanding
of the preferences of multiple patient populations for a variety of interventions, but also
highlight the range of applications of DCEs to health psychology. Based on the included
articles and the larger DCE literature, we propose that DCEs can facilitate patient-centered
psychological care by enabling health psychologists to: 1) design patient-centered
interventions; 2) adapt existing interventions; 3) prioritize patient-centered services; 4)
develop multiple intervention packages; and 5) simulate uptake. Table 2 includes an
exemplar question relevant to each application as well as the DCE data required to explore
this question and resulting implications. Below, we elaborate on these five potential DCE
applications, using relevant studies included in this review as examples.

Designing Patient-Centered Interventions

First, as illustrated by the first 30 articles highlighted in this review, DCEs can be used to
identify the attributes/levels of a psychological intervention preferred by a given patient or
patient population. To date, researchers have used DCEs to identify attributes/levels that
impact patient preferences for lifestyle behavior change interventions, disease self-
management programs, HIV prevention and/or intervention services, psychosocial clinical
services, pain management programs, and appointment reminders. Patient-centered
interventions for these populations can now be developed by designing interventions that
include the significant attributes/levels in each study. As an example, after using a DCE to
learn that the frequency of text messaging and physical activity behavior-change education
were significant drivers of Latino adults with Type 2 diabetes’ physical activity intervention
preferences, Ramirez et al. (2016) designed an intervention including these components.
Potentially due to its alignment with patient preferences, results of a pilot randomized
clinical trial (RCT) indicated that participants found the intervention feasible and useful
(Ramirez & Wu, 2017).

Designing an intervention that aligns with patient preferences elicited via DCEs is not only
consistent with patient-centered psychological care, but also has the potential to increase
patient engagement in psychological care (Crits-Christoph, Gallop, Diehl, Yin, & Gibbons,
2017; Swift, Callahan, Cooper, & Parkin, 2018; Swift, Callahan, & Vollmer, 2011) and
adherence to medical treatment. Motivated by the finding that sub-optimal adherence is a
primary reason for failure to detect an effect in RCTs of complex HIV-prevention
interventions, Terris-Prestholt et al. (2019) used the results of a DCE to design a voluntary
medical male circumcision intervention whose features (e.g., availability of partner
counseling) aligned with the preferences of the target population (adult males in Tanzania).
This patient-centered intervention development approach improved engagement and the
rates and proportions of young adult enrollment were higher in the DCE-informed
intervention than in the standard of care intervention (Wambura et al., 2017).
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Adapting Existing Interventions to Align with Patient Preferences

Second, as articles included in this review found differences in patient preferences by
demographic (i.e., age [Aboagye et al., 2017, Lokkerbol et al., 2019b; Michaels-lIghokwe,
Lagarde, Cairns, & Terris-Prestholt, 2015; Muntingh et al., 2019], gender [Hertroijs et al.,
2019], education [Hertroijs et al., 2019; Lokkerbol et al., 2019a; Lokkerbol et al., 2019b]),
clinical (e.g., medication regimen [Hertroijs et al., 2019]), and geographic (e.g., country of
residence [Atkinson-Clark et al., 2018; Dubov et al., 2018; Dubov et al., 2019], population
density [Eshun-Wilson et al., 2019]) characteristics, DCEs may be useful when considering
how to adapt or spread an existing intervention to another population. As an example,
assume a health psychologist has a colleague who is implementing a smoking cessation
intervention with great success at another institution. By administering a DCE to their
patients including the attributes/levels of the colleague’s intervention, the health
psychologist could determine if the attributes/levels preferred by their patients align with
those included in the intervention. If the colleague’s intervention is not well-aligned with the
preferences of the patient population, the health psychologist could use DCE data to inform
potential modifications.

Prioritizing Patient-Centered Services

DCEs may also prove helpful in informing efforts to advocate for patient-centered
modifications when resources are limited. Herman et al. (2016) administered a DCE to
understand preferences for mental health services among low-income Hispanic adults
receiving care at a federally-qualified health center. When the results were presented to the
center’s leadership, it was noted that it was not possible to implement all of the changes
necessary to align mental health services with patient preferences (Herman et al., 2016).
Because DCE results quantify the relative importance of each attribute and level, however,
leadership were provided with the data necessary to prioritize changes relevant to the most
important attribute/levels. In the same way, DCEs may help health psychologists prioritize
their efforts. For example, assume a health psychologist is currently conducting regular
psychosocial assessments with cancer survivors and is hoping to expand their practice to
include intervention services at the institution. In this instance, a DCE could be used to
identify which types of interventions (e.g., individual therapy, couples counseling) should be
prioritized as they begin to develop additional patient-centered services (see Goodall et al.,
2012 for an example).

Developing Multiple Intervention Packages

Fourth, DCEs can be analyzed using latent class analysis to identify groups of patients with
similar preferences as in 11 articles included in this review. These methods may be most
relevant in populations where it is expected that patient preferences are heterogeneous. For
example, a psychologist designing a therapy-based intervention to target depression among
adults being treated by their primary care physician may recognize that there is unlikely to
be an applicable “one size fits all” approach. By administering a DCE with varied
intervention attributes (e.g., therapy frequency, therapy location, therapist) and using latent
class analysis, the psychologist could develop possible intervention packages that could be
matched to different cohorts of patients.
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Simulating Intervention Uptake

Once hypothetical intervention packages are designed, DCE data can be used to simulate
uptake. This method enables the psychologist to estimate how many patients would be
expected to participate in each type of intervention. Simulations have applications for both
clinical and research health psychologists. A health psychologist interested in adding a
telehealth weight-management program to an ongoing in-person weight management
service, for example, could administer a DCE and use simulations to estimate the percentage
of patients who would seek telehealth but not in-person services. These data could then be
used to advocate for coverage of materials/staffing to support the new telehealth program as
appropriate. From a research perspective, simulations could be used to estimate the potential
uptake of behavioral interventions to be tested in a research protocol and support the
recruitment feasibility in a grant application.

Limitations and Future Directions

In addition to the numerous potential applications of DCEs to health psychology, this review
identified multiple remaining gaps in the literature. First, few articles explored the degree to
which DCE data predicted actual choices and the validity of DCEs remains largely unknown
(Janssen, Marshall, Hauber, & Bridges, 2017). In addition, while authors of included
manuscripts cited intervention design as an aim or implication, the degree to which DCE
results informed future research and/or clinical initiatives was unclear in many articles.
Finally, no articles reported on the sub-domains of all 10 criteria for DCE good research
practices (Bridges et al., 2011) and incomplete data limited our ability to report on attribute/
level significance in multiple instances.

To address the remaining gaps in the literature and ensure that the data resulting from DCEs
are of the highest quality, psychologists interested in developing and administering DCEs are
encouraged to seek specialized training and/or consult with researchers (i.e., health
economists, marketer researchers) specializing in DCEs. A number of institutions,
companies, and organizations including the Health Economics Research Unit (University of
Aberdeen), the University of Sydney, the Massachusetts Institute of Technology, Sawtooth
Software, the International Society for Pharamcoeconomics and Outcomes Research
(ISPOR), and the Society for Medical Decision Making offer courses or workshops on
DCEs. In addition, ISPOR has published several best practice guidelines on DCE design
(Johnson et al., 2013) and analysis (Hauber et al., 2016) directly relevant to the criteria for
DCE good research practices (Bridges et al., 2011).

Conclusions

In conclusion, DCEs offer an innovative approach to understanding patient preferences for
psychological and behavioral interventions. The studies included in this review highlight
how DCEs can aid health psychologists in developing interventions that align with patient
preferences. As the analytic methods for handling DCE data continue to advance, it is likely
that even more applications for the field will emerge (Hauber et al., 2016). Psychologists
interested in using DCEs are encouraged to obtain additional training and partner with DCE
experts to capitalize on this novel methodology.
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Figure 1.

Sample DCE choice task.
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Study flow diagram.
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